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Abstract. In the context of issues regarding ecology and environmental protection, a particular role is
played by efficient waste management. This paper presents a modality for managing waste that has
been less considered, i.e. polystyrene waste used in packaging for the protection of various products
during transportation. The study establishes the maximum proportion of replaced sand in the aggregate
used, a proportion allowing to maintain the technical characteristics of acceptable plastering mortar.
This is demonstrated by the results of physico-mechanical determinations performed in test samples.
The determinations show that the resulted mortar is a material with good thermal and sound insulating
properties.
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Introduction. The high consumption of materials by modern society in the
construction industry leads to the exhaustion of the ecosystem’s resources, producing at the
same time large amounts of waste and pollution.
In this context, waste recycling is particularly important for waste management,
contributing to the reduction of raw material requirements and to the conservation of natural
resources, diminishing at the same time environmental degradation.
Aims and objectives. The aim of the research is to find a modality for recycling
polystyrene waste resulting from technological processes in the construction industry or used
as packages for various products (apparatus, electronic devices, etc.), which after
transportation become waste. The objectives of the study are to establish a recipe and a
technology for the manufacture of mortar using polystyrene waste.
Material and Method. The materials used for the research on the manufacture of
ecological polystyrene mortar were Portland cement 42.5, water, and a mixture of 0-4 mm
sand and polystyrene granules (Table 1).
Tab. 1
Mortar recipes
Recipe Cement 42.5[m3]
Sand (0-4)
[m3]
Water
[m3]
Polystyrene
[m3]
Standard mortar 0.13 0.57 0.3 -
Mortar with polystyrene 0.13 0.27 0.3 0.3
Tab. 1 shows that in the recipe of polystyrene granule mortar, 53% of the sand used
in the recipe of standard mortar was replaced by polystyrene granules.
The method for the manufacture of mortar was the classical one and involved mixing
the polystyrene granules and sand in a wet state. Physico-mechanical, acoustic and fire
behavior determinations were performed after 28 days, in 6 test samples cast and stored
according to standards. The fire behavior of mortar was determined by exposing a surface of
the test samples to the open flame of a gas burner for 300 seconds.
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Determinations regarding the improvement of the impact sound insulation capacity
were performed according to the international Standard ISO 140-7 [1] and the impact sound
insulation improvement index ΔLw was calculated according to norm C125-05 [2].
Results and Discussions. The results regarding the characteristics of standard mortar
and polystyrene mortar are presented in Tab. 2.
Tab. 2
Resulting characteristics
Apparent
density
Compressive
strength
Bending
strength
Water absorption
by capillarity
The impact sound
insulation
improvement indexRecipe
[kg/m3] [N/mm2] [N/mm2] [Kg/(m2*min0.5)] -
Standard
mortar 1838 14.83 3.79 0.48 22
Mortar with
polystyrene 1291 13.35 3.56 0.4 28
The table shows that polystyrene granule mortar has a 30% lower density compared
to standard mortar, which includes it in the category of light mortars.
The mechanical strengths of polystyrene granule mortar decrease compared to those
of standard mortar (compressive strength by 10%, bending strength by 6%), based on which it
can be assigned to class CS IV of plastering mortar.
Water absorption by capillarity is significantly improved by 20%, which indicates its
belonging to class W1.
The impact sound insulation improvement index increases by 27%.
Regarding fire behavior, mortar exposed to the action of an open flame is highly
inflammable. Polystyrene granules at its surface ignite instantaneously and burn with a flame
and toxic black smoke emissions. When the flame is removed after 300 seconds, the ignited
granules burn until the whole inflammable material is used, after which burning stops if the
flame does not reach other polystyrene granules.
For this reason, it is not recommended to use this plastering mortar inside the
buildings. However, it can be used for the exterior insulation of buildings, as it is a good
thermal insulator.
Conclusion. The study performed on the manufacture of ecological mortar based on
polystyrene granules shows that the obtained mortar is a light material, with a low apparent
density. From the viewpoint of compressive strength, it belongs to class CS IV, and in terms
of water absorption by capillarity it is categorized as class W1. The material is a good thermal
and sound insulator. Based on these criteria, as well as on its fire behavior, this type of mortar
is indicated for exterior plastering. The research demonstrates that it is possible to solve major
problems in the management of polystyrene waste by recycling, and to obtain new building
materials.
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